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ABBREVIATIONS

FNAB - Fine needle aspiration biopsy

FNAC- Fine needle aspiration cytology

MEN-11 - Multiple endocrine neoplasia types 2

MNH - Muhimbili National Hospital

MUHAS - Muhimbili University of Health and Allied Sciences
PTC - Papillary thyroid carcinoma

RLN - Recurrent laryngeal nerve

TFT - Thyroid functional test

TSH - Thyroid stimulating hormone

US-FANB - Ultrasound-guided fine needle aspiration biopsy

USS - Ultrasonography scan (Ultrasound)



DEFINITION OF TERMS
Ultrasound (US) Is an imaging technology that uses high-frequency sound waves to characterize

tissue. It is a useful and flexible modality in medical imaging, and often provides an additional or
unique characterization of tissues, compared with other modalities such as conventional

radiography or CT

Transducer - The part of the ultrasound unit that converts electrical energy into mechanical
(sound) energy and back again, based on the piezoelectric effect. It is the hand-held part of the

ultrasound machine that is responsible for production and detection of ultrasound waves
Sensitivity - Is the ability of a test to correctly identify those with the disease (true positive rate)

Specificity -. Is the ability of the test to correctly identify those without the disease (true negative

rate).

Scintigraphy-Thyroid scintigraphy is a nuclear medicine procedure that produces a visual display

of functional thyroid tissue based on the selective uptake of various radionuclides by thyroid tissue.

Radiopharmaceutical agent - Are drugs that are bound to radioactive substances. The
pharmaceutically active portion determines the activity that will be measured and the radioactive

portion emits radiation that can be measured by the scanner

Thyroid nodules - Are lumps that commonly arise within an otherwise normal thyroid gland.
Most commonly, these abnormal growths of thyroid tissue do not produce any symptoms

whatsoever

Contrast media - Are contrast agents that contain iodine atoms used for x-ray-based imaging
modalities such as computed tomography (CT), although they are also used in fluoroscopy,
angiography and venography, and even occasionally, plain radiography. Although the intravenous
route of administration is most common, they are also administered by many other routes,

including gastrointestinal (oral, rectal), cyst urethral, vaginal, intraosseous
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ABSTRACT
Background:

Thyroid diseases are common and serious diseases in the world and because of this fact, early
diagnosis is necessary. Clinicians in our settings rely on clinical presentation, physical examination
and biochemical findings in diagnosing patients with thyroid mass and sometimes this leads to

misdiagnosis or late diagnosis of cancerous lesions.

Abnormal lymph node sometimes can be mistaken for a thyroid nodule. Clinical examination or

biochemical findings becomes difficult to do differentiate between two conditions.

Objective: The aim of this study was to determine and compare ultrasound and scintigraphy

findings in patients presenting with thyroid disease.

Methodology; A prospective study of 66 patient was done for a period of 6 months at Muhimbili
National Hospital and Ocean Road Cancer Institute. Ultra-sonographic and scintigraphy findings
of patients presenting with thyroid disease were done. Ultrasound scanning were done by Principle
researcher and scintigraphy scanning were done by Radiographer and Result interpreted by

principle researcher and senior radiologist.

Results; In this study, females were commonly affected by thyroid disease as compared with
males. Out of 66 participants who attended 59 were females (89.4%). Prevalence of disease

increases with age up to the age of 60 years with the mean age of 46.98 years (13.88 SD)

The most common clinical presentation in the patients who presented with thyroid diseases was
neck swelling (Diffuse and Nodular). Other clinical presentations were dysphagia, hoarseness of

voice, palpitation, and proptosis.

The most common thyroid disease diagnosed by sonography was multinodular goiter (60.6%)
which had enlarged thyroid lobes with multiple nodules as the common sonographic findings.
Graves' disease and Thyroiditis closely shared similar sonographic findings like diffuse lobe
enlargement, heterogeneous echotexture, reduced intraparenchymal echogenicity and increase in
Doppler flow. These findings made it hard to distinguish the two conditions preciselyby
sonography. Thyroid cancer was diagnosed in 7.6% of the patients and this condition sharedmicro

calcification and nodular irregularity in sonographic findings
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Use of scintigraphy as the gold standard made it possible to differentiate thyroid diseases seen by
ultrasound. Multinodular goiter was found to have heterogeneous radiotracer uptake and more
increased uptake was seen in toxic multinodular goiter. It was difficult to differentiate sub-acute
thyroiditis from silent thyroiditis since both of them showed decreased radiotracer uptake and the
only differentiation relies on patient recovery. Graves' disease and Hashimoto thyroiditis both
showed an increase in radiotracer uptake. No radiotracer uptake was seen in the patients who had

thyroid cancer.

Conclusions; In conclusion, the results of this study confirm that thyroid ultrasound and

scintigraphy can detect thyroid diseases

The accuracy of diagnosis for thyroid diseases increases when both modalities of diagnosis are

used together.

Sonography which is noninvasive imaging procedure that can safely be performed in critically ill
patients should be the initial investigation process in patients presenting with thyroid disease and

scintigraphy should be used as a complementary tool.



CHAPTER ONE

1. INTRODUCTION
1.1 BACKGROUND

The process of evaluation and management of thyroid masses remain an area of controversy.
Thyroid ultrasonography has established itself as a popular and useful tool in the evaluation and
management of thyroid disorders yet alone it cannot give fully detailed information for diagnoses
and proper management of thyroid diseases(1). Advanced ultrasound techniques in thyroid
imaging have not only fascinated the radiologists but also attracted the surgeons and
endocrinologists who are using these techniques in their daily clinical and operative practice. The
role of thyroid scintigraphy, on the other hand, in the initial evaluation of the thyroid nodule has
been questioned by several investigators(2). However, thyroid scanning remains critical for the
determination of autonomously functioning thyroid tissue and scintigraphy need not be done
routinely main use would be ectopic thyroid tissue (3).

There are minor but potentially significant differences in the handling of these two
radiopharmaceuticals by thyroid follicular cells. Normal thyroid follicular cells will trap both
technetate and radioiodine(4). Nonetheless, ultrasonography provides considerably more anatomic
(but not functional) detail than thyroid scintigraphy or computerized tomography and it has an
important role in certain situations. The high-resolution 10 MHz transducers are able to resolve

thyroid cysts that measure only 2 mm, and solid lesions as small as 4mm in size(5).

The introduction of high-resolution thyroid ultrasonography provides for an anatomic definition
that is clearly superior to thyroid scintigraphy. However, radionuclide imaging of the thyroid
remains critical for determining the functional status of abnormal thyroid tissue(5). While
aspiration, ultrasound, and scintigraphy all have appropriate indications, utility, and limitations,
no single test or group of tests substitutes for careful clinical assessment and follow up. This is
because the sonographic features of these processes may be similar but may have a different

biochemical profile and clinical presentations(6).
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This study aimed to assess the sonographic and radionuclide scintigraphy findings of patients

presenting with thyroid mass at Muhimbili National Hospital (MNH).

Thyroid mass

A thyroid mass (a swelling in the neck) is usually due to an enlargement of the thyroid gland which
is also known as goiter. Nodules are lumps in the thyroid gland. These lumps normally present as
midline swelling, anterior neck swelling, or lateral lumps if only one lobe is involved. A thyroid
nodule may be a lump in an otherwise normal thyroid gland. However, goiters may consist of
many nodules (multinodular goiter) and solitary nodules may exist within a goiter. Nodules may

be cystic, colloid, hyperplastic, adenomatous or cancerous (7)(8).

Ultrasound scan

This procedure is painless and uses sound waves from a probe to examine the structure of the
thyroid gland. It is highly sensitive for detection and characterization of thyroid nodules and can
establish the number and size of nodules in the thyroid and can give important information on the
likelihood that a nodule is benign or cancerous. It is far more sensitive than clinical examination
and only a small percentage of nodules detected by ultrasound are clinically palpable. The Thyroid
gland is also well suited for ultrasound investigation because it is superficial in location, and has
good vascularity (9). Thyroid USS has established a useful tool in managing and evaluation of
thyroid disease to the extent that it has attracted surgeons, endocrinologists and fascinated
radiologist. Indications for USS in thyroid mass include confirmation of the presence and type of
thyroid nodules, differentiation of benign from malignant nodules and other cervical masses and
detection of post-operational residual or remnant tumor and evaluates diffuse parenchymal
disease(10).

Scintigraphy

Thyroid scintigraphy is a nuclear medicine procedure that produces a visual display of functional
thyroid tissue based on the selective uptake of various radionuclides by thyroid tissue. It measures

an important step of iodine metabolism of the entire thyroid gland or parts of it. An intravenous
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injection of **™Tc¢ pertechnetate or *2*I iodide is administered. These are radioactive tracers, which
are absorbed by the thyroid glands. Thyroid scintigraphy provides valuable information regarding
both thyroid anatomy and physiology. Thyroid scintigraphy allows the direct visualization of the
functional adenomatous thyroid tissue responsible for the development of hyperthyroidism. For
this reason, thyroid scintigraphy will allow the diagnosis of hyperthyroidism before laboratory

tests are consistently abnormal.
Management of thyroid mass

Management mainly depends on the specific cause. Thyroid nodules with a benign diagnosis in
the initial cytological evaluation have long been thought to require only cervical sonographic
assessment for long-term follow-up, regardless of the results of the US examination. Despite a
false-negative rate that has been classically established at 5%(11)(12), several authors have
demonstrated the value of repeat FNAC studies for certain thyroid nodules with initially benign
cytology(13)(14). There is still controversy over what criteria should be used to select such nodules
and over whether systematically repeating FNAC studies to minimize the number of false-negative
results is justified. In solid-nodule cases (including mixed nodules with solid portions) where the
growth is less than 20% of the diameter in two dimensions, the appropriate USS follow-up interval

may be as long as every 3 to 5 years(11).



CHAPTER TWO
2.1 PROBLEM STATEMENT

Thyroid disease can be easily mistaken for abnormal lymph nodes enlargement adjacent to the
thyroid especially if the nodes are cystic or calcified, This is why the diagnosis of thyroid disease
in Africa remains suboptimal(15)In most of our local setting we usually rely on few modalities to
diagnose patients presenting with thyroid diseases. In our settings, clinicians can only rely on
clinical presentations, physical examination and biochemical findings. They may lack knowledge
of the usefulness of thyroid ultrasound and scintigraphy in the evaluation of thyroid masses.
Therefore clinicians need knowledge on the use of ultrasonography and scintigraphy in the
evaluation of thyroid masses rather their dependence on cytological puncture specimens. A study
showed that ultrasound and scintigraphy are reliable methods of diagnosis for selecting patients
who have to receive cytological puncture. If scintigraphy shows warm nodules then there is no
need for an ultrasound-guided cytological puncture(16) However Scintigraphy, ultrasound and
ultrasound-guided biopsy are a complementary method in the reliable diagnosis of nodular disease
of the thyroid. Use of ultrasound, scintigraphy with cytological data from Bethesda classification
systems of thyroid mass could provide sufficient and reliable features for the diagnosis of thyroid
nodules and this will help reduce mistakes on the diagnosis and hence reduce complications and

mortality of thyroid disease in providing of proper management(17).

2.2 RATIONALE

Thyroid diseases constitute a major public health problem in our setting and contribute
significantly to unacceptably high morbidity and mortality(18). Urgent preventive measures
targeting at reducing the prevalence, early recognition and early management of thyroid diseases
are essential for the optimal patient outcome and will reduce the complications, morbidity, and
mortality resulting from these diseases. Emphasis and sensitization of clinicians are needed so that
they can request ultrasound and scintigraphy examination. Ultrasound is being recognized as a
traditional way of the diagnosis of various thyroid disorder and this will help in detecting thyroid
mass in early stage(19). Ultrasound and scintigraphy are very important imaging modalities in the
evaluation of thyroid nodules particular neoplasms which are frequently associated with non-
4



diagnostic cytology(20) Therefore it is very important to conduct this study now because it can

add more knowledge and information on the diagnosis of thyroid diseases.

2.3 RESEARCH QUESTIONS

1. What are the sonographic and scintigraphy findings in the patients presenting with thyroid

disease at Muhimbili National Hospitals and Ocean Road Cancer Institute from November
2018 to April 2019?

2. What is the relationship between Ultrasound and Scintigraphy findings in the patients

presenting with thyroid diseases at Muhimbili National Hospitals and Ocean Road Cancer
Institute from November 2018 to April 2019?

2.4 OBJECTIVES

2.4.1 Broad objective.

To determine the sonographic and scintigraphy findings in the patient presenting with thyroid

disease at Muhimbili National Hospitals and Ocean Road Cancer Institute from November 2018
to April 2019

2.4.2 Specific objectives

1)

2)

3)

4)

5)

To establish the social demographic status in patients presenting with thyroid disease at
Muhimbili National Hospitals and Ocean Road Cancer Institute from November 2018 to
April 2019

To determine clinical presentation in patients presenting with thyroid disease at Muhimbili
National Hospitals and Ocean Road Cancer Institute from November 2018 to April 2019
To determine the sonographic findings inpatients presenting with thyroid disease at
Muhimbili National Hospitals and Ocean Road Cancer Institute from November 2018 to
April 2019

To determine scintigraphy findings in patients presenting with thyroid disease at Muhimbili
National Hospitals and Ocean Road Cancer Institute from November 2018 to April 2019
To compare sonographic with scintigraphy findings in patients presenting with thyroid
disease at Muhimbili National Hospitals and Ocean Road Cancer Institute from November
2018 to April 2019



2.5 LITERATURE REVIEW

Studies on thyroid swelling are very common but the data on their respective correlation between
clinical, pharmacological and radiological findings are scarce. This is more obvious in African
countries including Tanzania due to either poor documentation, fewer medical facilities for
diagnosis and management or ineffective health system in storage and keeping of patients’

information(21).

Thyroid nodules are one of the most common endocrine diseases in the world. They affect
approximately 4 to 7% of the population in iodine-sufficient areas, with a markedly increased

incidence in iodine-deficient regions(22).

Most of the world populations live in an area of low iodine supply where the prevalence of goiter
is high and the most population at risk are those who live in remote areas and mountains area in
South East Asia, Latin America and Central Africa(23)(18)

Incidence and development of nodules correlate directly with the age of the patient and is regarded

as a part of the normal maturation process of the thyroid gland(17)(25)(25)

Females appear to be more affected than men with 2.5 — 6 times differences. However severe cases
occur more often in men. Most patients are from the age of 30 — 50 years and with severe cases
seen beyond the age of 50. (26)(27)(16)(18)(28)(29)(30)

Different studies have shown different clinical presentation of patients presenting with thyroid

mass and even sometimes they use this symptom's in predicting benign disease versus malignant.

Patients with thyroid disease may present with features that are attributable to their physiological
effect as to whether there is increase or decrease in plasma concentration of thyroid hormone, or
localized or generalized enlargement of the gland and these include weight loss, anxiety or
nervousness, increase sweating, tremors, diarrhea, palpitations, muscle weakness and heat
intolerance while fatigue, weight gain depression, lethargy, dry skin, cold intolerance, voice
change, change in menses will represent a decrease in plasma concentration of thyroid hormone.
Also generalized neck swelling, neck mass, dysphagia, neck pain or hoarseness of voice will

present with the general thyroid enlargement.(31)(32)



A study done by Chandna on the oral manifestation of thyroid disease revealed that the oral cavity
may be adversely affected by either excess or inefficient of thyroid hormone(33). Other rare cases
of clinical feature which usually are not seen in thyroid disease have been observed in a patient
with thyroid diseases(34).In elderly cardiac manifestations like atrial fibrillation is common (35).
Other presentation of thyroid disease will include infiltrative ophthalmopathy or pretibial

myxedema and these are sufficient to make diagnosis mostly seen in elevated thyroid hormone(36)

Thyroid ultrasound is a very sensitive imaging modality in identifying the suspicious feature and
helps to decide whether the nodule requires aspiration or not and the imaging modality of choice
for the investigation of thyroid nodules is high-resolution USS.(37)(12). In 2017 article by Unsal
O et al on the sonographic scoring of thyroid nodules stated that there is an association between
malignant nodules and hypo echogenicity, border irregularity, increase intranodular vascularity
and micro calcification(38). Other article showed an association between the benign nodule and
sonographic features like no calcification, no increase in vascularity, well-defined margins, and no
evidence of lymphadenopathy. These observations have been helpful in avoiding unnecessary
FNAB(39)

Micro calcifications, central blood flow, boarders irregularities,hypoechogenicity and nodular size
of more than 2cm are ultrasound features which when present in a nodule they are used to predict
the presence of malignancy.(40) (41) (42)(43)(44)(45)

Thyroid inflammatory conditions like thyroiditis have variable sonographic appearance including
solid hyperechoic nodules with irregular margins, heterogeneity, the presence of a cervical chain
of lymph nodes calcifications and cystic regions are also common. Vascularity, as assessed by
color and power Doppler, varied widely. Therefore biopsy becomes necessary in differentiating it
from other lesions(46)(47)(48)

Due to the use of ultrasound and the availability of ultrasound-guided fine needle aspiration biopsy,
the number of small-sized thyroid gland carcinoma has increased(49). Some studies have found a
higher malignancy rate in patients with a solitary nodule than in patients with multiple lesions(50).
Cervical ultrasound is the method of choice for studying thyroid nodules, It enables the evaluation
of the size, location, and characteristics suggestive of malignancies(51)(52)



Thyroid scintigraphy imaging has been an important investigation and assessment of the gland and
it has been the most common clinical indication for confirming Graves’ disease(53). Thyroid
scintigraphy can provide valuable information regarding both anatomy and physiology and can
give a diagnosis of hyperthyroidism before laboratory test are known (54)(55)(56).

Low iodine scintigraphy uptake is suggestive of the destructive process .Increase in radiotracer
uptake is seen in inflammatory thyroid disease and decrease in radiotracer uptake is seen in
malignant thyroid disease.(57)(58)(59)(60)(61)

Many studies have shown that scintigraphy and ultrasound complement each other in making
thyroid disease diagnoses as scintigraphy showed greater sensitivity than ultrasound in detections
of enlarged thyroid while ultrasound showed higher specificity(1). Ultrasound can be used as a
reliable method for selecting patient for cytology and if scintigraphy shows warm nodules there
will be no need for doing ultrasound-guided cytological biopsy(16)UItrasound detects anatomical
changes such as size, calcification degeneration, cystic degeneration and lymph node metastasis
while scintigraphy studies provide functional changes, ectopic and accessory thyroid and even
skeletal metastasis(62). Scintigraphy investigation of thyroid lobes with greater than normal
uptake has a different presentation in ultrasound examination including variable homogeneity,
echogenicity margination and they are larger in size and therefore was concluded that there is an

association between the two(63)



CHAPTER THREE

3.0 METHODOLOGY

3.1STUDY DESIGN

The study was a hospital-based descriptive cross-sectional study and was conducted at Muhimbili
National Hospitals and Ocean road Cancer Institute from November 2018 to April 2019.

3.2STUDY POPULATION

All patients or clients who present at Muhimbili National Hospitals and Ocean Road Cancer

Institute with thyroid diseases from November 2018 to April 2019 and met inclusion criteria.

3.3STUDY AREA

The study was done at Muhimbili national hospitals and Ocean Road Cancer Institute within the
Radiology Department. Muhimbili National Hospitals and Ocean road Cancer Institute are referral
teaching hospitals located in Ilala district, Dar es Salaam, Tanzania. MNH and ORCI were chosen
because these hospitals receive patients almost from the whole country referred by district,

regional, faith-based hospitals, and thyroid clinic done in nuclear medicine section at ORCI.

3.4 INCLUSION CRITERIA

All patients who presented at the MNH radiology department and Ocean Road Cancer Institute
during the study period and clinically presenting with thyroid disease were included in this study

regardless of the age of the patient.

3.5 EXCLUSION CRITERIA

Patients with thyroid diseases who had already received treatment were excluded in the study



3.6 SAMPLE SIZE ESTIMATION

The sample size of this study was calculated from the formula below;

n=2Z2xP(1-P)

n =1.962x0.04(1-0.04)

0.052
n =59

Considering Non-response participants the total sample size was obtained as

follows;

(Nx100/100-F) where N=sample size (59), F=non response factor (10%).
The total sample size was[66].

n = the required sample size

Z = the standard normal deviation that corresponds to a 95% level of statistical

significance, which is 1.96.

P = is the expected prevalence of thyroid disease, that is 4% according to the study
done by MaiaF at al 2012. Thyroid nodules management: Clinical, Ultrasound and

cytopathological parameter for predicting malignancy. (17)

E = is the desired precision (margin of error on P) which is set at 5% taking into

account the duration of the study.

3.7 SAMPLING TECHNIQUE

Non-probability convenience sampling technique was used whereby every patient meeting

inclusion criteria was given an equal chance to participate during the study period.
10



VARIABLES
Dependent Variables

e Ultra-sonographic findings of thyroid disease

e Scintigraphy findings of thyroid disease

Independent Variables are

e Age
e Gender
e Nodules

e Thyroid mass

e Presenting symptoms

e History of surgery, History of medication
e Sonographic Characteristic

e Scintigraphy Characteristic

3.8 STUDY TOOLS AND DATA COLLECTION

A detailed history was taken from patients referred from endocrine, causality and emergency

department. Patients age, sex, main complain and clinical presentation was recorded.

Those who met inclusion criteria were enrolled in the study after informed consent was obtained

first before obtaining a registration number and giving the study number.

Data collection was done through a structured questionnaire. Data collected included socio-
demographics, clinical Presentation, sonographic and scintigraphy findings. After obtaining
patient social demographic status and history then patients were taken for an ultrasound and

scintigraphy examination.

3.9 THYROID ULTRASOUND PROCEDURE

Thyroid ultrasound examination was performed by using Philips Machine and GE (Voluson P8)
at Mloganzila and at Muhimbili National hospital Siemens Acuson x150 was used with linear

frequency transducer of 7-15 MHZ.
11



Patients were explained how the procedure would be performed and assured that there would be

no harm during the procedure.

Then patients were asked to lie on the examination table in a supine position, each patient was

turned to either side in order to improve the quality of the image.
A pillow was placed behind the shoulder to extend the area to be scanned for thyroid

Then a warm water-based gel was applied to the area of the thyroid to be studied to make secure

contact with the body and eliminate air pockets between transducer and skin.

Linear frequency transducer of 7-15 MHZ was then applied over the area of the extended neck
and moved in both ways transverse and longitudinal planes and real-time images were captured

for interpretation

Image characterization of mass (location, size, shape, margins, echogenicity, content and vascular
pattern) were identified(10). All data and thyroid ultrasound examination done by the principal

researcher and results was reviewed by senior Radiologist.

3.10 SCINTIGRAPHY EXAMINATION PROCEDURE

After ultrasound examination and imaging interpretation, patients who met the study criteria were
referred to Ocean Road Cancer Institute for Scintigraphy investigation which was performed by
the nuclear medicine technologist, Patients were required to avoid materials or food that would
interfere with radiopharmaceuticals agent’s uptake such asanti-thyroid drugs, iodine-based

preparation, and contrast media.

Intravenous injection of 99MTC Pertechnetate was given to the patient with an adult dose of 111-
185MBq (5mCi) and a pediatric dose of 1,85MBqg/kg.

Imagine acquisition; a gamma camera (MEDISO ANY SCAN of 2012 FROMHUNGARY)
equipped with a pinhole collimator (7-10cm from the neck) with an aperture of 5mm or less in
diameter was used with a patient in a supine position with neck extended and supported by a pillow

placed under the shoulders. 15-20 minutes later immediately before imaging patient was given

12



water to wash away Pertechnetate secreted into saliva and after that image was taken in anterior

and anterior oblique position when the target to background ratio was maximum.

The patient was then asked not to swallow or talk during imaging. Then after that image was taken
and stored for interpretation(64)

13



CHAPTER FOUR

4.0 CONCEPTUAL FRAMEWORK

The figure below illustrates the conceptual framework on how sonographic and scintigraphy
findings were established in the patient presenting with thyroid disease after being referred for
imaging. The ultrasound and scintigraphy diagnostic findings were used to arrive at specific
thyroid disease diagnosis among patients presenting with thyroid abnormalities at Muhimbili
National Hospitals and Ocean Road Cancer Institute

4.1 DATA PROCESSING &ANALYSIS

Data analysis was done by using SPSS version 23. Data quality check was done by running
frequency table. Data transformation was preceded using Pearson's Chi-square and Fisher's exact

test to compare Sonographic and Scintigraphy findings.

Fisher’s exact test was used on cells with values less than 5. P values of 0.05 were considered to

indicate a statistically significant difference.

Null Hypothesis

This states that there is no different between ultra-sonographic and scintigraphy examinations in

patients presenting with thyroid diseases

4.2 ETHICAL CLEARANCE

Ethical clearance was obtained from the MUHAS - IRB (institutional review board) and
permission to conduct the study. Following approval of this study by the MUHAS Ethical
Committees, all participants were clearly informed about the objectives of the study and informed

consent was sought.

They were also told that all information gathered will be used for the purpose of the study. In order
to maintain confidentiality data will be entered into the computer for analysis and interpretation
by using code numbers and patients’ initials. No names of participants will be used. Patients were

informed that their refusal to participate will not affect their management in any way.
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Critically ill patients with an inability to recall past events will still be enrolled in the study and

interviewed after recovery or their relatives will be asked to give the missing information.

Permission to use Surgical and endocrinology clinic and Imaging facilities at MNH radiology
department was obtained from the Director of Clinical Services Muhimbili National Hospital.
Permission for using nuclear medicine section forthyroid scanning obtained from the Director of

clinical services at Ocean Road Cancer Institute
4.3 STUDY LIMITATION, BIAS, AND MITIGATION:

e To minimize bias all scanning and interpretation were done by the principal researcher and
images were reviewed by the senior Radiologist before they were stored into pictures

archives and communication system (PACS) or archives.
e An intraob server error was minimized by seeking the second opinion for interpretation of

images from senior Radiologists during scanning. Ultrasound diagnostic criteria were used

for reference during scanning to minimize intraob server bias.

e Instrument bias: This was minimized by the appropriate setting of the ultrasound

frequencies and Time gain curve in order to have a good resolution of the images.
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CHAPTER FIVE
5.0 RESULTS.

5.1STUDY POPULATION

During the 6 months of data collection from November 2018 to April 2019 more than 100 patients
underwent thyroid diseases examination at Muhimbili national Hospitals. Sixty-six patients were

recruited in the study and others were excluded because they did not meet study criteria.

There were more females participants compared to male participants. Female participants were
89.4% and the disease frequencies increase with age with a mean age of 46.98 and13.88 standard

deviation.

Table 1: Frequency table showing the distribution of age and sex among study participants

Sex Male 7 10.6
Female 59 89.4
Age Group (Years)
10-20 1 1.5
21-30 10 15.2
31-40 12 18.2
41-50 15 22.7
51-60 20 30.3
61+ 8 12.12
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5.2 CLINICAL PRESENTATION OF THE STUDY PARTICIPANT

Majority of patient examined (69.7%) for thyroid diseases presented with nodular neck swelling

and very few of them presented with the awareness of heartbeat, Proptosis and increase in appetite.

Table 2. Frequency table showing the distribution of clinical presentation among study Participant

Diffuse neck swelling 21 31.8
Nodular neck swelling 46 69.7
Dysphagia 5 7.6
Neck Pain 6 9.1
Hoarseness of voice 6 9.1
Others (heartbeat awareness, 2 3

Proptosis, and increase food

appetite
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ULTRASONOGRAPHIC FINDINGS IN PATIENTS PRESENTED WITH THYROID
DISEASE.

Different sonographic findings among study participant were found, Heterogeneous echotexture
and multinodular goiter were the most common sonographic findings (57.6% and 56.9 %
respectively).

Other common sonographic features are Hypoechogenicity parenchymal (33.8%), Homogenous
echo texture (40.0%) and Increased intraparenchymal color flow (22.7%)

A least sonographic feature found in the patient with thyroid disease were Micro calcification,
irregularity, enlarged lymph node, and nodular cystic component.

Table 3. Frequency table showing the distribution of Ultra-sonographic findings among study
participants

Ultra-sonographic findings

Micro-calcification 10 15.2
Micro-calcification 3 4.6

Coarse calcification 2 3.1

Hypoechoic Parenchymal 22 33.8
Iso-echoic Parenchymal 3 4.6

Hyperechoic Parenchymal 5 7.7

Cystic component 8 12.3
Homogenous echotexture 26 40.0
Heterogeneous echotexture 38 57.6
Increased color flow 15 22.7
Decreased color flow 3 4.5

Multinodular 37 56.9
Increased echogenicity 8 12.3
Decreased Echogenicity 18 21.7
Increased vascular flow 8 12.3
Regular margin 54 83.1
Irregular Margin 8 12.3
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COMBINED ULTRASONOGRAPHIC FINDINGS INTO RESPECTIVE DIAGNOSIS

Multinodular goiter was among the commonest thyroid disease diagnosed by sonography within

the study period. Out of 66 participants, 40 patient which is equal to 60.6% had a multinodular

disease.

Benign Solitary nodules and Thyroid malignancy were the least Thyroid disease to be diagnosed

by Ultrasound however is difficult to draw conclusion without histology support

Table 4.Frequency table Shows distribution of Thyroid disease by ultrasound

6

Graves’ Disease
Thyroiditis
Multinodular goiter
Benin Solitary nodule

Thyroid Malignancy

11

40

9.1

16.7

60.6

6.1

7.6
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DISTRIBUTION OF SCINTIGRAPHY FINDINGS AMONG STUDY PARTICIPANT

Out of 66 study participant, 56 patient only were able to turn for Scintigraphy examination due to

various reasons.

Among those patients who did scintigraphy most of them had decreased tracer uptake with a
frequency of 32which is equivalent to 57.1% of study participant followed with those who had
increased tracer uptake which is equivalent to 35.7%.The least were those who had Heterogeneous

tracer uptake.

Table 5. The frequency table shows the distribution of Scintigraphy findings among study

Participant
Decreased Tracer Uptake 31 55
Heterogeneous tracer uptake 4 7.1
Increased tracer Uptake 21 37.5

COMPARISON BETWEEN SONOGRAPHIC AND SCINTIGRAPHIC FINDINGS

By Using Cross tabulation and Chi-square test, Sonographic findings were compared with

Scintigraphy findings and the test was statistically significant with a p-value of 0.004

Table 6 Comparison of ultrasound disease findings with scintigraphy (P value. 0.004)

Scintigraphy

Graves 1(16.7) 0(0) 5(83.3) 6 (100)

Thyroiditis 3(27.3) 0(0) 8(72.7) 11
(100)

Multinodular Goiter 26(72.2) 4(11.1) 6(16.7) 36
(100)

Thyroid malignancy 2(66.7) 0(0) 1 3 (100)

(33.3)
Total 31(55.4) 4(7.1) 21 56

(37.5)  (100)
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5. 3 DISCUSSION

Thyroid disease is common, affecting a large number of people in different age group and sex. In
this study, we found out that thyroid disease is more common in females than in males. Out of 66
study participant investigated 59 patient were females which is equal to 89.4% and males were
only 7 which is 10.6%. We had also seen that the incidence in developing thyroid disease is
increasing with age. In this study, the mean age was 46.98 years old. Other investigators from
other countries have shown a similar trend that females are more commonly affected with thyroid

diseases than males and the diseases is increasing with age increase(65) (66) (67).

In a study done in Tanzania by Sakafu on thyroid cancer and iodine deficiency status, it was shown
that similar age and sex distribution in patients affected by thyroid diseases were the mean age was
47 years of age (29) (68). Changes in thyroid hormone secretion, metabolism and action occurs
with an increase in age and aging has been associated with a decrease in serum thyroid-stimulating
hormone and T3 levels and this is why incidence in developing thyroid disease has been shown to

increase with age (69)

These data as to why females are more affected than men remains uncertain. There are no studies
that have been done to explain this phenomenon. However, the observation may be associated with
female hormones. The high estrogen levels in females may be associated with the sexual disparity
observed. (65)

The most common clinical presentation of a patient presenting with thyroid disease in our study
was neck swelling (nodular)and diffuse by 69.7% and 31.8% respectively followed by neck pain,
hoarseness of voice, heartbeat awareness and increase in appetite. This is true in very few studies

which suggested that swelling of the neck as the most common clinical presentation (70)

Most studies especially those conducted outside Africa disagree with our findings that swelling of
the neck is the most common clinical presentation. Those studies point out that presentation like
anxiety, nervousness, increase in palpitation and heat intolerance are the most common clinical
presentation (71) (72). This is because, in our settings especially in African countries, individuals
commonly see a doctor only when they are very sick. Anxiety and nervousness are usually ignored.

In African settings, many people come from the peripheral area where health service is poor.
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Therefore this may explain why in our country swollen neck has been the most common

presentation of the disease of the thyroid.

Multinodular goiter was the most common sonographic disease diagnosed in the patient presented
with thyroid abnormalities by 60.6 %.The least sonographic diagnosis was for benign solitary
nodules and patients suspected by ultrasound to have thyroid malignancy was 6.1% and 7.6%
respectively. Sonographic findings of Multinodular goiter by ultrasound was found to be enlarged
thyroid gland with multiple iso or hypoechoic nodules. Many investigators have similar findings
that multinodular goiter is the commonest thyroid disease and ultrasound can easily find nodules
(69) (73) (74). Chaudhary at el suggested that 50% to 70% is the prevalence of the multinodular

disease by ultrasound which is also similar to our result(75).

Thyroiditis and Graves’ disease were seen by 16.7% and 9.1% respectively by ultrasound and
shared many sonographic findings in common like diffuse lobes enlargement, heterogeneous
echotexture, reduced echogenicity and increased intraparenchymal color flow. Therefore these
sonographic findings are consistent with other studies but it was found difficult to differentiate
them by ultrasound(76) (77). 7.6% of patients diagnosed to have thyroid malignancy had presented
mostly with micro calcification and nodules irregularities. This observation was similar to other
studies which showed that microcalcification, nodal irregularity, and increase dintranodal
vascularity were the common sonographic feature in thyroid malignancy and the prevalence is less
than 7%.(78) (77).

Thyroid Scintigraphy provides valuable information regarding thyroid function and anatomy. In
this study, it was observed that patient who had decreased tracer uptake were 57.1 %.This is
because most of the patients who attended had Multinodular goiter as compared to Graves’ disease
and thyroiditis and most of the Multinodular goiter present with a decrease in tracer uptake and
Heterogeneous tracer uptake(56). In toxic multinodular goiter patient presented with irregular
areas of diminished and increase in tracer uptake. Therefore it was found that these findings are
similar to other different studies done to determine scintigraphy findings in thyroid
disease(56)(79)(80). Patient with Graves' disease had diffusely enlarged gland and a generalized
increase in tracer uptake (hot nodules). Among thyroiditis patient suspected by ultrasound,
27.3%had sub-acute thyroiditis by scintigraphy whereby there was a decrease in tracer uptake
(cold nodules) as compared to Hashimoto thyroiditis (72.7%) which represent a wide range of
22



thyroid disease with increase in tracer uptake.(81). Intenzo et al had suggested a very similar
description of Graves and thyroiditis findings. However, it is difficult by imaging to differentiate
sub-acute thyroiditis and silent thyroiditis since they both yield similar decrease in radiotracer
uptake by scintigraphy. Therefore differentiation can only be made by waiting for a patient
recovering from silent thyroiditis to show improved symptoms and thyroid function test will return

to normal.(56)

Therefore in this study, it was found that the use of both sonography and scintigraphy can both
make a diagnosis of thyroid disease. However, the two tests are significantly differenced with a P
value of 0.004. By considering a patient who was diagnosed to have Graves ’ disease by
sonography its only 83.3% had truly graves’ disease for scintigraphy and sonography could not
differentiate the different types of thyroiditis while scintigraphy could differentiate.E.g. Out of 11
patient who had thyroiditis 72.7% had Hashimoto thyroiditis and 27.3% had either subacute or
silent thyroiditis. In cases' of Multinodular goiter seen by Sonography, 16.7% had toxic
multinodular goiter. Similar studies have shown that these two imaging modalities are
complementary to each other and when used together they increase the accuracy for the diagnosis
of thyroid diseases.(16)

5.4 STUDY LIMITATION

The study did not involve confirmatory test when making comparisons, following these findings
it was considered that scintigraphy is the gold standard. When comparing two tests there should
be a confirmatory test to refer to. In this study, either thyroid function test or Fine needle aspiration

cytology could help.
In General a hospital-based study not generalizable to a community setting.

Larger sample size could not be obtained because in the middle of data collection Gamma camera
machine was out of order so no thyroid scanning was performed and hence some of the patient

who lived far from Dar es Salaam could not wait.
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5.5 CONCLUSION
In this study, females are commonly affected with thyroid disease as compared with males. Out of

66 participants attended 59 were females which is equal to 89.4%. Disease prevalence was seen to
increase as the age increases up to the age of 60 with the mean age of 46.98 and SD of 13.88

The most common clinical presentation in the patient presented with thyroid diseases was neck
swelling (Diffuse and Nodular).Other clinical presentation like dysphagia, Neck swelling,
Hoarseness of voice. Awareness of heartbeat and Proptosis were seen but not as much as neck

swelling.

The most common thyroid disease diagnosed by sonography was multinodular goiter with 60.6%
which had enlarged thyroid lobes and multiply more than two nodules as the common sonographic
findings. Graves' disease and Thyroiditis closely shared similar sonographic findings like diffuse
lobe enlargement, heterogeneous echotexture, reduced intraparenchymal echogenicity and
increase in Doppler flow thus become difficult to differentiate the two disease by sonography.
Others which is 7.6% were diagnosed to have thyroid cancer shared Micro calcification and

nodular irregularity as commonest sonographic findings.

Scintigraphy as the gold standard was able to differentiate most of the thyroid disease seen by
ultrasound. Multinodular goiter was found to have heterogeneous radiotracer uptake and more
increased in uptake were seen in Toxic multinodular goiter. It was difficult to differentiate sub-
acute thyroiditis and silent thyroiditis since both of them showed decreased in radiotracer uptake
and the only differentiation relies on patient recovery. Graves’ disease and Hashimoto thyroiditis
both showed an increase in radiotracer uptake. No uptake was seen in the patient who had thyroid

cancer.

5.6 RECOMMENDATION
Mass thyroid screening should be conducted by using ultrasound as the initial investigation

followed by scintigraphy for confirmation.
More studies involving a larger sample size should be conducted.

Ultrasound and scintigraphy should be used in the evaluation of thyroid disease as when used

concurrently accuracy of the diagnosis increase.
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6.0 APPENDIX:

6.1 INFORMED CONSENT FORM

Consent to participate in the study titled “Ultrasonography and scintigraphic findings in

patients presenting with thyroid disease at Muhimbili National Hospital.”

Greetings! My name is Dr. Hassan M. Barnabasa postgraduate student at Muhimbili University
of Health and Allied Sciences. My supervisor in this study is. Dr. ZUHURA NKRUMBIH (MD,
MMED) this study is sponsored by Muhimbili University of Health and Allied Sciences

You may be eligible to take part in a research study. This form gives you important information
about the study. It describes the purpose of the study, and the risks and possible benefits of

participating in the study.

Please take time to review this information carefully. After you have finished, you should talk to
me (the researcher) about the study and ask any questions you have. You may also wish to talk to
others (for example, your friends, family, or other doctors) about your participation in this study.
If you decide to take part in the study, you will be asked to sign this form. Before you sign this
form, be sure you understand what the study is about, including the risks and possible benefits to

you. Thank you in advance.

Patient’s initials;

Reg number;
Date;
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THE PURPOSE OF THE STUDY
To assess the Ultrasonography and scintigraphy findings in patients presenting with thyroid mass

at Muhimbili National Hospital and correlate them with clinical presentations

VOLUNTARY PARTICIPATION

Your participation in this study is voluntary. It is up to you to decide whether or not to take part in
this study. If you decide to take part in this study, you will be asked to sign a consent form. After
you sign the consent form, you are still free to withdraw at any time and without giving a reason.
Withdrawing from this study will not affect the relationship you have, if any, with the researcher.
If you withdraw from the study before data collection is completed, your data will be returned to

you or destroyed

WHAT PARTICIPATION INVOLVES?

If you agree to participate in the study, of course after completing all the relevant investigations
for your diseases as the entrance criteria, you will be asked some questions concerning your
demographic data and your disease.

| have taken steps to minimize the risks of this study. Even so, you may still have problems or

side effects, this may include pain, bleeding, and very rarely systemic infections

BENEFITS

There will be no direct benefit to you for your participation in this study. However, we hope that
the information obtained from this study may help us to closely monitor and carefully managing

your diseases
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CONFIDENTIALITY

Your responses to this study will be anonymous. Please do not write any identifying information
in your study. For the purposes of this research study, your comments will not be anonymous.
Every effort will be made by the researcher to preserve your confidentiality including the

following:

e Assigning code initials and registration numbers for participants that will be used on all
research notes and documents
e Keeping notes, interview transcriptions, and any other identifying participant information

in a locked file cabinet in the personal possession of the researcher.]

Participant data will be kept confidential except in cases where the researcher is legally obligated
to report specific incidents. These incidents include, but may not be limited to, incidents of abuse
and suicide risk.

RISKS

There is no direct risk associated with this study.

CONTACT INFORMATION
If you have questions at any time about this study, or you experience adverse effects as the result
of participating in this study, you may contact me or my supervisor through the contact information

that | provided on the first page.

OR in case you have questions about your rights of participation in this study you may contact
Dr. Bruno Sunguya, Chairperson of the Senate Research and Publications Committee,

P. O. Box 65001 DSM. Telephone: +2550222152489.

OR Dr. Zuhura Nkurumbii the research supervisor, contacts: +255789384790.Chairperson of
Research and Publications,
The Muhimbili University of Health and Allied Sciences (MUHAS)
P.O BOX 65001,
Dar Es SalaamPhone +2550222150302
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MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED SCIENCES,
DEPARTMENT OF RADIOLOGY AND IMAGING,
P.O BOX 65001, DAR-ES-SALAAM

CONSENT FORM;

Ridhaa ya kushiriki katika utafiti kuhusu” matokeo ya ultrasound Na scintigraphy Kwa
wagonjwa wa uvimbe WA goiter katika Hospital ya Taifa Muhimbili “

Habari,,Kwa jina naitwa Dr Hassan M Barnabas, Ni daktari mwanafunzi kutoka chuo kikuu cha
afya Na sayansi shirikishi cha muhimbili. Ninafanya tafiti katika kuangalia matokeo ya ultrasound
Na scintigraphy Kwa wagonjwa wenye uvimbe WA goiter katika Hospital ya Taifa Muhimbili

USHIRIKI

Kama utakubali kujiunga katika utafiti, utahitajika kujibu maswali yote utakayoulizwa Na mtafiti

katika usahili

USIRI

Taarifa zote zitakazokusanywa kutoka kwako zitahifadhiwa katika hali ya usiri mkubwa, Na

hazitatumika Kwa malengo tofauti naya utafiti huu pekee

MADHARA

Ni matumaini yetu kuwa hakutakuwa na madhara yatakayokupata wewe kutokana na ushiriki
wako Kkatika utafiti huu.Halikadharika,una uhuru wa kujitoa kushiriki pale utakapoamua hivyo.Na
kama utaamua kutokushiriki au ukaamua kusitisha kushiriki kwako katika utafiti huu utaendelea
kuhudumiwa kama kawaida.Unaweza kusitisha ushiriki wako katika utafiti huu wakati wowote
hata kama ukisharidhia kushiriki na endapo kwa sababu yoyote utaamua kurejea kushiriki basi
uamuzi wako huo utapokelewa kwa moyo mkunjufu.Endapo utakataa kushiriki au utaamua kujitoa

kushiriki katika utafiti huu,haitapelekea wewe kuadhibiwa au kunimwa stahiki zako za kimatibab
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MANUFAA

Utakaposhiriki katika utafiti huu, utakuwa umechangia kupatikana Kwa taarifa zitakazosaidia
kuongeza ubora WA huduma wanazopewa wagonjwa wa uvimbe wowote wa goiter Na pia

kuboresha Zaidi matibabu yako kwa kupunguza uwezekano wa kupata vifo vya ghafla

Maelezo yako pamoja naya washiriki wengine Kwa pamoja yatatumiwa Na watunga sera za afya

katika kuboresha maeneo yenye upungufu na kuwezesha kutoa huduma zilizo bora zaidi

Kwa mawasiliano zaidi kuhusu utafiti huu wasiliana Na;

Dr Hassan M.Barnabas, MD, Radiology Resident (Mtafiti mkuu)

Shule ya tiba (MUHAS)

P.O BOX 65001 DSM

Namba ya simu 0718055721, 0622628150 Au

Dr Zuhura Nkrumbih, MD, MMed Radiology (Msimamizi WA Utafiti)

Namba ya simu +255789384790

Aidha kwa maswali zaidi kuhusu haki zako kama ushiriki wa utafiti huu, unaweza kuwasiliana na
Dkt. Bruno Sunguya: Mwenyekiti wa kamati ya Utafiti na Uchapishaji, S.L.P 65001,Dar es
Salaam. Simu:+2550222152489

Je unakubali kushiriki? Andika neno “Ndiyo”Kama
unakubali...................... Mimi.....oovveviiiinnnnn, nimesoma Na kuelewa yaliyomo katika fomu

hii.Maswali yangu yamejibiwa.Ninakubali kushiriki katika utafiti huu

Sahihi ya mshiriki................

Sahihi ya mtafiti..........

Tarehe iliyosainiwa fomu ya ridhaa...............



MUHIMBILI UNIVERSITY OF HEALTH AND ALLIED SCIENCES,

DEPARTMENT OF RADIOLOGY AND IMAGING,

P.O BOX 65001, DAR-ES-SALAAM

QUESTIONNAIRE

Questionnaire number......... Date of interview...............
A; DEMOGRAPHIC DATA

Registration No............... Age (years) .........ceen....

B. MAIN COMPLAINTS
1. Chief complaint(s)
a) Neck swelling (diffuse) Yes..... / No......

b) Neck mass (unilateral or bilateral) Yes..... / No......

c) Dysphagia Yes..... / No......
d) Neck pain Yes..... / No......
e) Hoarseness Yes..... / No......

f) Others...............

2. Have you ever had all or part of your thyroid gland surgically removed?

Yes (specify).........

4. Are you currently in any medications for thyroid disease?

i. Yes (specify).

E. USS FINDINGS

1. Calcification

A. Microcalcification. Yes ...l
B. Macro calcification Yes..........
C. Coarse Calcification Yes ..........
D.Peripheral rim Calcification Yes .ooooonn.
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2. Echogenicity

A. Hypoechoic solid nodule Yes .oooovannnns / No.......

B. Isoechoic solid nodule Yes..ooouonnn. /No.........
C. Hyperechoic Yes......... /" No........
D. Cystic component Yes........ / No.........

E. Halo around a well-marginated hyper or isoechoic nodule Yes.....

3. Echotexture

A. Homogenous echotexture Yes.......... No..........

B. Heterogeneous echotexture Yes.......... No..........

4. Intraparenchymal color flow on Doppler
A.Increasedcolor flow Yes........ /No.........
B.Decrease color flow Yes....... /No.......
5
6. Nodule taller than its wide Yes ...../No......
7. Nodule wide than its taller Yes...../ No.......
8. Margins
A. Regular  Yes...../No......
B. Irregular Yes...../No.......
9. Lymph node
A. Present (Enlarged)Yes ...... /No.......

B. Micro calcificationYes...../ No.......

C. Lymph Node with cystic change  Yes.... /No.....
10. Thyroid lobe Size enlarges Yes...../ No......
F. Radionuclide scintigraphy findings
a) Cold nodule.......

b) Hotnodule........

c) Warm nodule......
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(TOLEO LA KISWAHILI)

Nambari za maswali .........
Tarehe ya mahojiano .........

A. TAARIFA ZA AWALI
JINA LA MGONJWA:
NAMBA YA USAJILI:
UMRI:

JINSIA:

ANWANI

KIWANGO CHA ELIMU:
MAHUSIANO:

B. MALALAMIKO YA MGONJWA

1. Malalamiko kuu

a) Kuvimba shingo

b) Uvimbe shingoni

c) Maumivu wakati wa kumeza chakula
d) Kuumwa shingo

e) Mabadiliko ya sauti (ya mkwaruzo)
f) Mengineyo

2. Muda

3. Ushawahi kufanyiwa upasuaji wa kuondoa tezi ya thairoidi au baadhi ya sehemu
yake?

Ndio (changanua)
Hapana

4. Je kwa sasa upo kwenye matibabu ya ugonjwa wa tezi ya thairoidi?
Ndio (taja)
Hapana

D. MATOKEO YA MAABARA
a) T3

b) T4

c) TSH

d) Ant-thyroglobulin

E. MATOKEO YA USS F. MATOKEO YA SCINTIGRAPHY
a) a)
b) b)
C) C

d) d)



